In summary, the data from the present experiment indicate that the hierarchy of MLD's is the same in simultaneous and temporal masking; however, there are differences in the amount of additional masking obtained across monaural and binaural conditions in the combined forward-backward masking procedure. These results were viewed as indicating that the temporal (phase) and intensive information associated with temporally separated maskers and signals combine within the nervous system differently for binaural processing than for mortaural processing. This correspondence describes a computer-derived low-frequency auditory speech code. The code employs only three low-frequency tones consisting of sine waves, or narrow-band noise, plus overall amplitude control. The frequencies of the tones are a function of the three highest-amplitude formants in the speech signal.. A report of preliminary gests of the ability of normal-hearing and heating-impaired subjects to learn common words and to discriminate words of a diagnostic rhyme test is given.
INTRODUCTION
Simple amplification is not adequate for aiding all hearing-impaired persons--particularly those who are severely impaired. We subscribe to the view that wearable speech-coding reception aids hold the most promise for providing severely hearing-impaired users meaningful speecS-related inputs. Coded speech can be presented via visual, tactile, or auditory modes. (See Refs. 1-5 for examples and discussion of various of these codes.) We have chosen an auditory code over visual or tactile codes because it is comparatively easy to implement and it frees the other senses to perform their normal functions. To be successful, low-frequency auditory codes must be sufficiently complete to allow the discrimination of significant distinctions in the language. We have addressed the problem of obtaining such a speech code, but the question of the utility of the code by severely hearing-impaired subjects is still open because of lack of extensive training and testing.
I. DESCRIPTION OF CODE AND EXPERIMENT
Formant frequencies and amplitudes and voiced-unvoiced information which have been used to synthesize intelligible speech 6 were chosen as the speech param- Since the low-frequency code tested here is not recognizable as speech, it is not immediately obvious how much speech information has been lost in the coding process. (The 91% discrimination score for the code versus a 95% intelligibility score for uncoded speech gives some indication. ) The coding process is most degrading for nasality and least degrading for voicing as can be seen by comparing the discrimination and intelligibility scores for normals. However, it is significant that coded words can be distinguished, learned, and remembered and,that learning is at least partially transferable from speaker to speaker. Thus, it appears that a significant amount of speech information is incorporated in the code.
The ability of the hearing-impaired subjects to discriminate the speech attributes is much poorer than for the normals, as seen in column 3 of Table II. The reasons for the differences are not completely clear. 
